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Abstract: When the improved Laplace algorithm is used to forecast the satellites’ orbit, the
extrapolate accuracy of the algorithm is usually relatively lower at a high elevation angle for the
satellite, especially at the time of passing zenith. To meet the requirements of high-precision orbit
forecast, this paper proposes a new orbit forecast method based on time-correction by analysis of
extrapolating data and measured data. Firstly, the method performs a coordinate rotation for the
extrapolating data and measured data, Then, it uses the measured data to correct extrapolation data
on the time to obtain high-precision forecast data of satellite orbit. An experiment is carried out by
using a horizontal photoelectric device with high-precision automatic tracking data more than 60 s
length. By fitting the equations of motion and time correction, over 20 s duration precision forecast
data are extrapolated, and the forecast error has be maintained at about 3” on the time of passing

zenith. Experimental results show that this method effectively improves the orbit forecast accuracy

Wi B HA:2013-12-06; 81T H#1:2014-01-29.
HETB b ER 2 B 00 T8 45k i v v Bl H



246 e KE TR

5 23 &

and the time ensuring tracking accuracy when the satellite is at the time of high evelation angle.
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Fig.1 Forecasting errors with elevation from 40° to 50°
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Fig. 2 Forecasting errors with elevation from 70° to 79°
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Fig. 5 Horizontal data after rotating
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Fig. 6 Curves of time-correcting point for two axes
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Tab.1 Analysis of data errors
g P U S AL BURR AU
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%/ /) RE/s BT B
a 0. 35 —3.48 21.55 0.59 1. 30
b —2.73 2.66 22.31 0.92 1.25
c —3.12 —0.49 22.72 0.93 0. 94
d 2.33 0.79 23.13 1.13 1.01
e —1.08 0.93 24. 35 0. 83 1.06
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